(19)B*a«*/f (J P) (12) & 4# It & ?g (A) (IDttKHMAHM 

#M¥6-251684 

(43) B TJSft 6 *£(1994) 9 9 B 

(5i)inta 5 tttfijare irfimm&n f i aw^em 

HO 1H 51/27 9177-5G 
50/16 M 8121 -5G 

51/22 Z 9177-5G 



m&m* *m$ nsgoKi ol c^ioh) 



(2i)ajgg#^- 


^¥5-35778 


C71)aiBSA 


000005049 


(22>aiffiB 








¥j£5^(1993)2J!24B 




































¥ffl it 








^IE^f±KmFB[WK«}tblBr22#22# 
























^JO?^BgmMf&^ES»22#22^ •> 














(74)ftSA 










, imm\zm< 



(54) [ a>«« 3 ftfifcS y u - 



(57) imm 

SBSsSW ? a y ix-fi, @^|H5^2 0 i: 

-*iW]&m#4 o t*^— y-5 o t&SAs-v^z. mfen 

S*2 0 OP5«WPICf4H^S5^JB 5a, 5 b t 7 a s 7 

a i:4E^m5 2 1 b <t##g|5 2 1 c <t KJ; >?-##Jfc:^fiJc 
&*XTl^5 0 1 a 7^7-^ hS*g3 iSt 

l*lt5iBJ:fc/WPxfKfi2 9*»»fifc**LT*J 
•9 v *<OW*ttfcRTlMfcftJi 3 3 a <t 3 3 b £ 
fiRSiXTV^a,, *^.@3t«f|JSfr2 OKLtt=i-f/U9 a , 9 




* **«fi 6 3: 7x91 f-M 5a, 5b.7a.76 : B*#£* 
9a.9b: 20:Kfe<P** 21a:*Jtotf 

21b:ffl«p 21c-.*Hfff 29 

33a.33b:Sfcff£* 40'.9MNktt 50=^7 



ffc&sfTfcfrixsttfiasty i/--efcoT, 

tWE-#wHJB«A»<o#*tSfjEo®i«rHiTT*Hft io 
$ti: £r{i*L, 20 

I3§^f¥fca&t&l^] 

[0 0 0 1 1 
[0 0 0 2] 

-<7)lo*S^5p3- 2 7 3 8 0 0#4*«KlSMjtSftT 
<^5„ WT, ^©W!) L-CEI^fflV^ 

[ooo3] Hi9f±, vt^<Dwm^ v u-<Dmtfzzwi 
&mz7ji-TftM®mm-?jb%o *fcia2ow: % 119© 
B-Bm\cfe vw&mmm-v & z> o mi 9&&xfm2 o 

^#ftT, ^*co«^y i^-«4, i 20 

"BTWafrl 4 0 ^-t— 5 OtttLT^ 
So 40 
[0 0 0 4] @£gJ5g#:i 2 0 J4, t?5 y^Slgl 0 
3 k, B£ttJMI10 5a, 105b, 107a, 10 
7bt, «Bt5*-^.* y h 1 0 9 a , 109bi^t 
TV>5. y*£«l 0 3<B-#ffi»©*EJLK:t4 

imgl0 2a, 102bi», *fc-b5 5y^3fcK 

i o 3 <z>ibijffii$<Ditffi±\a*®i£m&m 1 o i a , 1 

0 7 btfS#*7£/&£HT^S 0 *fc±:9 $ y^Sffil 0 
3 04 > *:#jfif«lfi2 0(^p:iiTLl 0 3 a , 1 0 3 b 
^^tbTI/^5„ rOlMl 0 3a, 103bO^*|C 

y h l 0 9 a , 109b tfS&Wtt kftT 50 



=t#ffi¥6 - 2 5 1 6 8 4 

2 

[0 0 0 5] ^ y M 0 9 a (109b) 

14, HI 2 1 td^-#"«t 5IC3>f/H 11a (111b) 
<fc, 37113a (113b) tJtltl/^, rCQ=i 
-f/H 11a (111b) 14371 1 3a (113b) 

mmizl: 0^->--fo^v>T^j55c$tt-cv>Sp 

[0 0 0 6] WESSSSft: 1 4 0 (4, TSJfbJf 1 2 1 a £ , 
4BXSP1 2 l b fc. tWMBi 2 l c k, siWi&M.mi 3 

3a, 1 3 3 b k , fttfft! 135a, 1 3 5 b £ Sr^A/ 
-CV^-5„ WWl^-l 2 1 a 14, ■tCOfflJBB'f'jfcSlJWffiXfflJ 1 

2 1 bSr^LT^gUl 2 1 clc-pacM^T 
US. *fc:©Wl21ii:«i«121bJ:## 
All 2 1 c <b(4, >>y 3^±l?'fcoTV>5 0 WKjtfl 2 

1 a l-mRUl 2 2 a tMl 2 2 b <t^P>^5 e "T 
12 1a ©^®*J «fc WftSB 12 1c ^ 
E_h(c|4, ->y =»^SMb« 1 2 3^^c$^TV>5. r 
23i^PA (Cr) §125^ 
^ffiLT, ■5T»I>T-1 2 1 a <DtiHUmW±\Cte-ft<D nJWl 
^Il33a, 1 3 3 btfMl&ZhX^Z). *fc*I» 
>f 1 2 1 a Wt»*as#ifiti4, 13 5a, 

1 3 5 b^/&£*vt^S 0 

[0 0 0 7] H^Sfls: 120,!: ^lbgJ5S&: 1 4 0 £ 
f4, m&&&mt "TftS^Jl 13 3a, 133b fcj&Sfcj- 
r6]-T5 4 9lr^.-<— y-1 5 O^^LTKK^nTVv 

So 

[0 0 0 8] &tc, (SSotKSy u-<Dmm^^x 

®.W-fZ> 0 !3 2 0&#J$LT, SftStftv^yM 
0 9 a(D3/fyH l l a ^jt«fEBH^RJ*P $tl/So £*t 
l£«fc 5 , nm&rr?*y H09a tfi«^J*SfejgL, 
bT»>t- 12 1a ©W^ffl 12 2a I4;|g» 121b^$ 
&t LTtiB^^7 h 1 0 9 a fll^a^-CSEflr-t- 
S„ r.©SEitfcJ;t>^r»S5*Jll 3 3 a»SH^»jSai 
0 5a, 105b L, p|@^^JB 1 0 5 a £ 1 

0 5 b fc©ffljS*|H»*iSft3. 

[000 9] ±f3iEM«JEroEWjn£®ro ,b , pTKj^- i 2 

1 a{4«^i 2 i b(Dm^ixm^tixm.mmm^m 

®fe&&m 1 0 5 a £ 1 0 5 b k<Dffl1>mtki<Mo * 
tzMM^if^-y hl09 b©3^/H 1 1 h\zjmm. 
ffi^BiiPtsr iK±9 «TSb^l 2 1 a W^&Bl 2 2 

[0 0 10] 

iftmtm&^xv t-rzmm] ^.toj; 5 
[0011] L*»'u«;**fe % I/— m, 

^ & ^tf B^ttjfiW 1 05atl0 5 b tOWtBBjft* 
■frSfe*(Jlf4, 1 1 a^itt^mffi^TOL^tT 

*tWT«;6)<cv\ *fcii:j5f£«JEoPpAp^^o£piK)>ri 2 
1 a f4H^t>iffl'JS-r5fcft, I^Ki 1 0 5 a k 1 0 

5 b k<om<nmj&Km*mmz^%K\*.w.mw,i£%wto 



(3) 



<$ffl¥-6 - 2 5 1 6 8 4 



[0012] z<d£?\^ &m<on9&:\> w— m, m 

W«eE«rBJAPi"5^Ra«ib t> , «A*H**sJ:t«aar±J|L 
[0013] #3591tt, ±|SO«t 9 *MIB**<IWIff5 

[0014] 

**L53S«rojE*iBoffi*H: *T»tf <t WRStS: t o Tgfifi 
[0 0 15] 

[0 0 16] rco^lHjKfi, — ^roHJtg^UifBrft 

i cdhj^ij t ®.<n®m% t tt*$m t a <& «t 5 k:kj£ * n 



5 ft KWK^ffl ^ -Y /Hc*EE SrRPJ&p-t- -5 M# < , 
[0 0 17] 

[«M KT, #»W©-HlfeW-*Jtt5«lK5^-f 

10 [o o i 8] ei ui, *jBH0~£iM*£*3.?*«a£3; 

So *fclS2tt, H KOA-Alft^ft5«l&»fB&BI-Cfc 
£<, BUB2 £#J$ LT, * p y u-f4, 

@^§BS^2 0 *TMS#4 0,t, 7^-f5 0t 

[0 0 19] 2 0 14, M^lir, 7^7 

-f hS«3 @£&£Jf5 a, 5b, 7a, 7bt, 

— J7%Hi&<DmWa±\a$®fe1g&m 5 a , 5 b 
20 *««5<0*B5±fc»4@^ig/Sii 7 a, 7 b 

trC^S. :oi£8,Sl5a, 5bi:7a, 7bt» 

b t<Dm\at^4^9 h&&*7 xy-f hS«3Jd^3 

[0 0 2 0] pJK)$|5S#:4 0 {4, pfft^ 2 1 a <b , « 
2 1 b t , #{$g|5 2 1 c <k , /<— ^ p 2 9 

7P^^-f|3 1 a , 3 1bt, «Ift^ 
30 13 3 a, 3 3bt^f^5 0 «2 1ali, ^ 
Offiliffitf^fcja^T^gB 2 1 b£^&UT##gf5 2 1 

c t-^^-g-^^rv^So ■bj»)>h-2 i & (omm±m 

|Cf4, v- y 3 ^^bS 23ai?PA (Cr) f25i: 

0^-vP^tfl2 9©iIiTfcot, ^TRjtf 2 1 
• a a>iifiiiB3l$fctt#* PjKj^g 3 3a, 33b frl&Wu $ 

#*v'!)=«i2 3a, 2 3b^fig$tbT^5. 
f y])^>mm2 3 aO^E±-CfooT##:$|5 2 1 c O 
40 ffiSgg|$fc:f4, ^pA|2 5Sr^^9ELT^°— ^p-<^^— 
fi3 1a, 3 1bi«^*Ji,TV>5. 

[0 0 2 1] r WH^^Sft: 2 0 <t -5T«jg|5S^ 4 0 t 
(4, ^-fSOfcMEtT, B»|5a, 5bi 
^»***3 3 ai*« N *fcH3fe»^Jl7 a, 7btpJ 

7t, ^rogggl^LT, ^^1(4, pIK^-2 1 a <b 

[0 0 2 2] £38, El 1 (C*JV>Tf4, iJiP^OiMS:±, pT 

50 [0 0 2 3] Bllfc*5»t**^«^10^j» (S 



#IW¥6 - 2 5 1 6 8 4 



ifiLTtMWl aK«5ttLtffc.<, «5JSWt2 1 a 

[0 0 24] &(;:, BSSitW ^ p y 0>*ffi$<©JBig 

mixmm^-rwammsivh^. e3 4^#^lt, 

fflW-yyaylfcllliSCVD (Chemical 1 
Vapour Depos i t ion) J; <Q 1 ^ m 

u) m&EB (ElectronBeam) M^m^X 

9 1 nm<Dm&-?mmznz> 0 

I 0 0 2 5 J El 5 LT, &M 4 OiB^IlC7t 

ft, v-V* V'*#— >4 i asjgjfcsjts. drouth 
/<^-v4 i sr^** t L-c-r^-x? y ^&-c&«4 

a, 5b, 7a, 7 b »fijt£*x5 0 2 
[0 0 2 6] 0 6«ltT, ^-f ^^^tfe*fctt«rtt 

rolrttfcot, @mi5a, 5 b £7 a, 7 b i: 
<DIB&tt>^{iBtC7 v ci:x.{i^-^y -7 A • (Sm- 
C o ) ZkfctKfikG 1 iSflfifsJ-tt £>ft£ 0 
[0 0 2 7] El7£#fjgLT, NS«3 

ltS^MISa, 5 b t<Dma^^JV3 a 



*M5lfclt»*l7a, 7 b iOWJilia-r^O b 

[oo28] n 8 ~ei 1 5 ii, *.mw<D-nmmiztoV 
wi^-rtwufiBia-e**. *-fi3 8&#RaL-c, ^y 

ctot^y =t^^t®2 3 a, 2 3b^MS*l 
S 0 **s % SiS»fl!t± y 3 yK<bi 2 3 a ^ 

[0 0 2 9] IS9&#J$L-C, iSO^ya^SWfci 2 

3 b as. ^y^>i/^J;t)^^ii#^LTl^*ipx 

£ft5o 

[0030] Eli o^Ibt, =:^SJxfcs/ 

y =*>mtm2 3 b ^-^^^ t L-c->y =>> (so a 

«R2 1jilKOH OkSfc-ffc^y *ix) £. X. yf- 

y =<^S«2 l«^#l»*APX$tt5o 
[003 1] 111 LT, V y 3 2 1 

±©•7^^12 3 3^ 7* h y yy 7 7^j; 
[0032] ii2 lt, y a ^mm. 2i<om 

2 7*S#*^If|;J; t)®IttM$ih,5, CI CD 

'fl2 8«$n, rOA-vD^l2 7t28t|C 
J; 9^- ^o>fffja*o#H3 0/4W^2 5 0~4 0 0 

[0 0 3 3] 
[3tU 



Ni SO< • 6H 2 0 


: 1 5 0 


z/\ 


FeSO« • 7H 2 0 


: 1 0-2 0 


z/\ 


H, B0 3 


: 1 5-2 5 


z/\ 


> 


: 0. 5-1. 


o z/\ 




: 0. 3 — 0. 


5 g/1 



3. 5 — 6 A/dm 8 



3 2 



[00 3 4] ftfc, ^ a M.m 2 5 fi ~> y 3 VfiMfcJB 2 3 



[0 0 3 5] Ell 3&#fSLT, rn^ff«[»o* 

S3 o±fcBr»^fc/j:5^ (au) m&m&M%\c£ 



(5) 



<®ffl¥-6 



= 2 6:9:6 5 CO^itO^ y^-y V h $rffl^r 
^-vP^fIftoJl30^DA|2 5 <b ;W|ft&;n 

[0 0 3 6] Ell 4&#J$Lt\ 

tz-S-vD/f^^-tlSla, 3 1 b ,fc;^/&$tT, 10 

[0 0 3 7] El 1 5 £r#$*LT, r-Ooc-z^^i/tdJ; 
<Q, i/V 1*^W»)>t-2 1 a <blS3tS5 2 1 b 

i##g|3 2 1 c i^-ftlHj^&^SJ:?^^^ 
So 

[0038] ^<dx oK^w<D-mmm\z.tertz>mm 20 

[0 0 3 9] ±fE©£5le:SSj&£ftfc@;£g|5g&2 0 k 

[0 0 4 0] tt*5, *3SM^-HJ£^JtC*5Jt5m^-7 

[0 0 4 1] Ell £E)2£#I®LT, /WP/f»t| 
2 9<7?ff^f±^K5l^<!OB8««tt) 2 5 0~4 0 0^m 30 

»*>P>^r»^2 1 aOfgWIiO. 1 5~0. 2 5 mm, 
g$L 0 HO. 5~1. 5mm, J?*Tli2 0~3 0 /i 
m-Cfct), ?p^»MI 2 9 iWI-r^y h 3 k 
<D*r\ y^L, |1150~2 0 0/imtfc!), /Wd 

•f»Mi2 9 tester 1 k<v**v7u fiio~3 

0/xm-efc5„ 

[0 0 4 2] Wc, *&W<D-nMM\z#\-fZ > m$£ : &-?* 

J_=J_+ L_ + _i_- 

Pa Ppa Pfa+P*a Pya 



[0 0 4 3] EI 1 6 (a) it, *&9HD—nMW\Z&tt 
v^«r*-r«fttt*««H-e*>6. *fcBll6 (b) 
«J«fc*tJ©bfc«*[Hl«IH-C*>« 0 EI16£#J$LT, 

[0 0 4 4] P„ :7mWlW<0^-5 7y7 

P F : folKM.^! ft— va-<!ft*JB2 9 ffiOfctU'*— 

Pp. : W*p&W<D'<~ w(W.mm2 9ftU<D/<-^ 
TV* 

m*p&w<D'<— w(w&m2 9rtifco/<-^ 



Pp b 

TV* 

p. . 



p, . 

V* 
p, b 

>* 



BWWwaMv*— 5 t v* 



-5 T 



: El'P&ftlJO^— 7D^Kfl2 9ftU<Dm$i 
Ob : HWfflW^- ?P-r@ltl2 9 ftfHSOBMC 
<D, . : H*fe«o^iry^ai*: 

*. » : mttmntcwzfrna. 

sue (b) \z.tttt$*\z.%iom.mMmz.$irtz>±s< 

— ^Ti/**F. k U ^HJBl::»5*ftiai6o^"«— 
5Tv^^P„ k-r%k, P. <bPb li^T»5£T-Jgfr 

[0 0 4 5] 

[&i] 
l l 

Pm + Po + Pf ...^ 



[0 0 4 6] 



Pb Ppb Pfb "* 



[*2] 

-^_ + _ 
Pm P< 



[0 0 4 7] A (DfeHU* EMU* V=IRJ:^ 

5. 

[004 8] Ml 7\Z7frrZk<*&W<D~m 

mm^n^mm^^ i — te&^x-snm&m 50 



3 3a«Ml5a > 5b^^LTV^^«|fCfc 

z>kum~rz 0 z.<Dm&, p, . =p P „ , p, . =p 

, b , P. . >P, b s Pf. >Pf b fcfcO, ax © 

5£«t9P. >p b ktez. ztik±.fz<2xnj££ <o^a 



(6) 



!ftffl¥-6 - 2 5 1 6 8 4 



10 



•v p W 2 9 o4ffig(5 £ 3 1 1 oft 5 ft g | (4J^ t©^ 

10 0 4 9] 
[&3] 

F = l. V-s _ 

2 2 • 

[0050] b, : ^w-rmMmm 
s : **y7mvm 

jo^Ttt, b fc» 58S^[Ellf&ICJttfc LTBR§|^^ 

F. >F b t^5 0 ^tvtcj;!), =^,W9 
a, 9 bOiitt^rWoT'b, ^T»S5^Ji 3 3 a f*H^« 

£*<0«&£flrfifi» F. -F h - «K£aB©fii £fttt5c 

[0 0 5 1] i B««PfflOjJc^fl£«- 1 0>jg«#,«: 

KTiM&jSJI 3 3 a t 5a, 5bt roSHttJKIB 

^TO£*k «r»»;feji 3 3b tmmm&m 7a, 7b 

ictSttLT, M@«S5^«7 a, 7 b #BJfiJtS*LS. 
[0 0 5 2] Z<Dm&, Pp . =Pp b , P r . =P 

, b , P. . <P. b , p, . <p,„ fcftij, (D, © 
aiOP. <P b iftS,, L7t/$*oT, ®5£J; t) 

f. <F b tt£z. cd, ©^.tt), @^roe«Em£Eopn 

JP«feHT «b, «TIM£M 3 3b *S&9£&£Ji 7 a , 

Ji, Fb -F. - tftStfc/j) -CfoS. 

[0053] *»W©-lll6fiJt*s»t5« 

m&l&m 33atL<li33b *S|S£&AJ| 5a, 5b 
<bL<tt7a, 7 bMtHj«tt«jli:ftofc»H:, a/A' 

W & Pflfig-r 5 ftffi 4:«t«p £ * 5 80 ic a >f ® J£ 

[00 54] Jfe*» x ±S30^«g^JfC*3V>T«2O<D3W 
/l^a, 9 h*ffittm&i£rr'(9n V V'-teio^Tffc 

,6015 a, 5 bZSimm&mS 3 a{£j;9PM£fig<t-r 
=>^/V9 afC©§|ffiJBE*TOL, SfclS^es^i 
@7a, 7b£T*ft»£B3 3 bfc£0fflfifcttffi*1-S 



[0 0 5 5] 

law©*!**] ^w^ai^stu u-{r*5VN-cii, 

[0ffi<Z>ffi*|i#t&W] 

[0 1 1 #*w©-nffiwfc*5tt3m«tta;"v^ 

[02] HiroA-Ai»fc»3«iS»fffiH-e*>s. 

[El 3] 5feJ!3JB*tS:8E^fc*^«^o«filc*«iSWt* 

20 [04] *«w©-iafc«K:*jjta«aa:^-f y p 

[05] *«W<0-3Ufi^J{c*s»t5flKtt5C-r>f 4rn V U 

[El e ] 3jc»wro-||jfifla|K:*J»t5«ia^t^>f 

[0 8] *3g^ro-||i£0iJ{r4B<tS©BS^-r^n y u 
[0 9] *3SW<7>— H16W^*JJt*«atAT>f y U 

[0io] ^mm<n-mmm\^-t^mm^^ *w 

40 0"Cfo?> o 

[011] HJfi<!fiJ^*J»tS««S;-r'f * p y 

0t?fe5 o 

[012] **W©-HJfifM^*sJt5««^;-r^ ^ p y 

[013] *&m<D—$mw\z&vtz>wm&r?'< toy 
i — » *]mumfo<n$mjjm(om 6 x@^*^-«iB§irE 

0-Cfe5„ 

so [0i4] ^m<n~mmm\^n^mm^r^ 



11 

m 1 5 ] *&wco-nMm\z*s\?z>mmx-?'( 

H|-?fc5 0 

[H 1 6 ] ^B^o-«^ji^itamms;-v^ * o y 

[017] **wo-se*«fci8»t5«ats:-vw * o v 
[in 1 8 ] nffi^j(c*5»t5inK^-Y * p y 

[Eli 9] i^-©«fi£&«B&ift{c^-r# 

[02 0] Hi 9©B-Bft|cra$tt»WiHB-C*>5. * 



M¥6 - 2 5 1 6 8 4 

12 

^ ii2 1 ] ^coma^y ^—(Dmm^v^y hom 

1 jk&flS^i 

3 y^y^ hmm 

5a, 5b, 7a, 7 b 
9a, 9b =i^yU 

2 0 

2 1 a pTfttf 
2 1 b 

2 1 c ##g|5 

2 9 /^vp^tfl 

3 3a, 33b vimm&m 

4 0 pTMSft: 

5 o y- < 




1 3:7*7-fh«4ft 5a.5b.7a.7b; Bffi<¥&« 

9a.9b:pl/l, 20= fflfefp&l*. 21a:g*5^ 

33a.33b:g*,ff£* 40'-9ti1Ntft 50-X*-7 



[EJ3 ] 



[04] 



3 




^ 4 



(8) 



M¥6- 2 5 1 6 8 4 



[HJ7] [H8J 




l><1 f>j<l t 

9a ^9b 





[015] [017] 




(9) 



¥fffl¥-6 - 2 5 1 6 8 4 





113a 
(113b) 



(10) 



#HI^6 - 2 5 1 6 8 4 



7py h^—i?<nlfc% 

(72)»W* *B RH (72)3§0j1# *«■ mm 

*mffi*M-fiMi%$i-&.&mm2m22^ ^ ±mm±mmmmK&m«T22m22^ 



JP-A-H06-251684 



1/15 ^— v 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 06-251684 
(43)Date of publication of application : 09.09.1 994 



(51)Int.CI. H01H 51/27 

H01H 50/16 
H01H 51/22 



(21 Application number : 05-035778 (71 Applicant : SHARP CORP 

(22)Date of filing : 24.02.1993 (72)Inventor : ISHII YORISHIGE 

HIRATA SUSUMU 
INUI TETSUYA 
OTA KENJI 
KIMURA KAZUHIRO 



(54) ELECTROMAGNETIC RELAY 

(57)Abstract: 

PURPOSE: To provide an electromagnetic relay of self 
holding type with no necessity for applying DC voltage 
for maintaining a closed condition after fixed contact 
layers are transferred to the closed condition. 
CONSTITUTION: An electromagnetic microrelay includes 
a fixed part base unit 20, movable part base unit 40 and 
a spacer 50. Fixed contact layers 5a, 5b and 7a, 7b are 
respectively formed in both end parts of the fixed part 
base unit 20, and a permanent magnet 1 is mounted Wan 
almost intermediate position of the layers. The movable 
part base unit 40 is integrally formed of a movable piece 
21a, pivotally supporting parts 21b and a frame unit part 
21c. In the movable piece 21a, a permalloy attraction 
layer 29 is formed on a surface opposed to a ferrite 
substrate 3, and movable contact layers 33a, 33b are 
respectively formed in both end parts of the layer 29. 
Also coils 9a, 9b are mounted on the fixed part base unit 
20. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 




file://C:¥Documents and Settings¥oonishi¥My Documents¥JPOEn¥JP-A-H06-25... 2007/08/31 



JP-A-H06-251684 



2/1 5 *j t 



of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The substrate which is the electromagnetic relay with which the switching action 
between contacts is performed by minute mechanical movement, and was formed from the 
magnetic material, The coil for electromagnets attached in said substrate, and the stationary- 
contact layer of the pair which separated mutually on the main front face of said substrate, and 
has been arranged on it, The movable piece which has the magnetic material layer which 
separates a predetermined distance from the main front face of said substrate, and meets and 
by which at least browning was held possible, By having the traveling contact layer of the pair 
arranged on said magnetic material layer so that each of the stationary-contact layer of said pair 
and a predetermined distance may be separated and it may counter, and energizing in said coil 
for electromagnets Said movable piece displaces and one side of said traveling contact layer and 
one side of said stationary-contact layer contact by that cause. And it will be in the operating 
state which another side of said traveling contact layer and another side of said stationary- 
contact layer do not contact. The field on the front face of main of said substrate pinched by 
the stationary-contact layer of said pair is equipped with the permanent magnet member 
arranged with said movable piece and gap. Furthermore, by it The electromagnetic relay said 
whose permanent magnet member holds said operating state even if it stops the energization to 
said coil for electromagnets for making it said operating state. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 
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[Industrial Application] This invention relates to the electromagnetic relay with which the 
switching action between contacts is especially performed by minute mechanical movement 
about an electromagnetic relay. 
[0002] 

[Description of the Prior Art] It is produced by planar technique and one of the electromagnetic 
relays of what constitutes a minute machine element (micro machine) is proposed by the 
Japanese-Patent-Application-No. No. 273800 [ three to ] official report. Hereafter, it explains 
using drawing by making this electromagnetic relay into the conventional example. 
[0003] Drawing 19 is the decomposition perspective view showing the configuration of the 
conventional electromagnetic relay roughly. Moreover, drawing 20 is an outline sectional view 
which meets the B-B line of drawing 19 . With reference to drawing 19 and drawing 20 , the 
conventional electromagnetic relay has the fixed part base 120, the moving-part base 140, and 
the spacer 1 50. 

[0004] The fixed part base 1 20 has a ceramic substrate 1 03, the stationary-contact layers 1 05a, 
105b, 107a, and 107b, and the electromagnetic magnets 109a and 109b. a ceramic substrate 103 
— on the other hand — the front-face top of an edge — the stationary-contact layers 1 02a 
and 102b — moreover, on the front face of the another side edge of a ceramic substrate 103, 
the stationary-contact layers 107a and 107b are formed respectively. Moreover, two through 
tubes 103a and 103b are formed near the center of a ceramic substrate 103. The 
electromagnetic magnets 109a and 109b are attached in each of these through tubes 103a and 
103b. 

[0005] Electromagnetic magnet 109a (109b) has coil 111a (111b) and core 1 13a (1 13b), as shown 
in drawing 21 . This coil 111a (111b) winds the about 30-turn surroundings around the 
surroundings of the heart in core 1 13a (1 13b) at a time with the copper wire covered with the 
insulating material, and is created. 

[0006] The moving-part base 140 contains movable piece 121a, pivotable support section 121b, 
frame section 121c, the traveling contact layers 133a and 133b, and the adsorption sections 
135a and 135b. Movable piece 121a intervenes pivotable support section 121b of the side-face 
center section, and is combined with frame section 121c in one. Moreover, this movable piece 
121a, pivotable support section 121b, and frame section 121c consist of silicon. Movable piece 
121a consists of piece section of before 122a, and piece section of after 122b. The silicon 
oxidizing zone 123 is formed on the front face of movable piece 121a and the front face of frame 
section 121c, and the rear face. This silicon oxidizing zone 123 and the chromium (Cr) layer 125 
are intervened, and the traveling contact layers 133a and 133b of a pair are formed on the edge 
front face of movable piece 121a. Moreover, the adsorption sections 135a and 135b of a pair are 
formed near the center section of movable piece 121a. 

[0007] In the spacer 150, it intervenes and the fixed part base 120 and the moving-part base 
140 are arranged so that a stationary-contact layer and the traveling contact layers 133a and 
133b may counter. 

[0008] Next, actuation of the conventional electromagnetic relay is explained. With reference to 
drawing 20 , direct current voltage is first impressed to coil 1 1 1 of electromagnetic magnet 109a 
a. Thereby, magnetomotive force occurs in electromagnetic magnet 109a, and piece section of 
before movable piece 121a 122a is bent and displaced to the electromagnetic magnet 109a side 
by using pivotable support section 121b as the supporting point. Traveling contact layer 133a 
contacts the stationary-contact layers 105a and 105b with this variation rate, and between both 
the stationary-contacts layers 105a and 105b is closed. 

[0009] If impression of the above-mentioned direct current voltage is severed, movable piece 
121a will return to the present condition by the twist stability of pivotable support section 121b, 
and between both the stationary-contacts layers 105a and 105b will be released. Moreover, 
piece section of after movable piece 121a 122b also performs the same actuation as the above 
by impressing direct current voltage to coil 1 1 1 of electromagnetic magnet 109b b. 
[0010] 

[Problem(s) to be Solved by the Invention] The conventional electromagnetic relay is constituted 
as mentioned above. 
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[001 1] However, in the conventional electromagnetic relay, in order to, make between the 
stationary-contact layers 1 05a and 1 05b close for example, direct current voltage must be 
impressed to coil 111a. Moreover, if impression of direct current voltage is severed, movable 
piece 121a needs to continue impressing direct current voltage to maintaining the closing 
condition between the stationary-contact layers 105a and 105b in order to return to the present 
condition. 

[0012] Thus, it is necessary to impress direct current voltage also to maintaining not only the 
time of the shift to a closing condition but a closing condition in the conventional 
electromagnetic relay, and is not desirable from the point of power consumption and a 
temperature rise. 

[0013] This invention was made in order to solve the above troubles, and since after making 
between stationary-contact layers shift to a closing condition maintains a closing condition, it 
aims at offering an electromagnetic relay of a self-hold method without the need of impressing 
direct current voltage. 
[0014] 

[Means for Solving the Problem] The substrate which an electromagnetic relay of this invention 
is an electromagnetic relay with which the switching action between contacts is performed by 
minute mechanical movement, and was formed from the magnetic material, The coil for 
electromagnets attached in the substrate, and the stationary-contact layer of the pair which 
separated mutually on the main front face of a substrate, and has been arranged on it, The 
movable piece which has the magnetic material layer which separates a predetermined distance 
from the main front face of a substrate, and meets and by which at least browning was held 
possible, By having the traveling contact layer of the pair arranged on a magnetic material layer 
so that each of the stationary-contact layer of a pair and a predetermined distance may be 
separated and it may counter, and energizing in the coil for electromagnets A movable piece 
displaces and one side of a traveling contact layer and one side of a stationary-contact layer 
contact by that cause. It will be in the operating state which another side of a traveling contact 
layer and another side of a stationary-contact layer do not contact, and the field on the front 
face of main of the substrate pinched by the stationary-contact layer of a pair is further 
equipped with a movable piece and the permanent magnet member arranged with a gap. And by it 
Even if it stops the energization to the coil for electromagnets for making it operating state, a 
permanent magnet member holds operating state. 
[0015] 

[Function] In the electromagnetic relay of this invention, a substrate consists of a magnetic 
material and the movable piece has the magnetic material layer. Moreover, the permanent 
magnet ingredient is arranged in the predetermined location of a substrate. For this reason, a 
magnetic circuit is formed of a substrate, a movable piece, and a permanent magnet member. 
That is, it will be formed along the path in which a permanent magnet member is formed with the 
magnetic substance of the above [ the magnetic flux which occurs magnetomotive force and this 
produces ]. 

[0016] This magnetic circuit can be divided into other circuits side which contain the stationary- 
contact layer and traveling contact layer of another side the circuit side of 1 containing one 
stationary-contact layer and traveling contact layer. It is set up so that it may become 
equivalent [ other circuit / of 1 /, and circuits side ] in the condition of not energizing, in this 
magnetic circuit at the coil for electromagnets. So, the suction force produced in proportion to 
the magnitude of flux density between a stationary-contact layer and a traveling contact layer is 
equal at other circuit [ of 1 ], and circuits side. However, once it energizes in the coil for 
electromagnets and makes it operating state, as compared with between the stationary-contact 
layer of a non-contact condition, and a traveling contact layer, it becomes easier to pass along 
magnetic flux between the stationary-contact layer which will be in a contact condition, and a 
traveling contact layer. That is, in the circuit side of 1, magnetic reluctance becomes small as 
compared with other circuits side. For this reason, the suction force produced between the 
stationary-contact layers and traveling contact layers which are in a contact condition by the 
circuit side of 1 becomes larger than the suction force produced between the stationary-contact 
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layers and traveling contact layers which are in a non-contact condition by other circuits side. 
Therefore, even if it refuses energization of the coil for electromagnets, the above-mentioned 
operating state is held. Therefore, after making it once shift to operating state, in order to hold 
the condition, it is not necessary to impress an electrical potential difference to the coil for 
electromagnets, and is desirable from the point of power consumption and a temperature rise. 
[0017] 

[Example] Hereafter, the electromagnetic micro relay in one example of this invention is 
explained using drawing. 

[0018] Drawing 1 is the decomposition perspective view showing roughly the configuration of the 
electromagnetic micro relay in one example of this invention. Moreover, drawing 2 is an outline 
sectional view which meets the A-A line of drawin g 1 . With reference to drawing 1 and drawin g 
2 , the electromagnetic micro relay has the fixed part base 20, the moving-part base 40, and the 
spacer 50. 

[0019] The fixed part base 20 contains a permanent magnet 1, the ferrite substrate 3, the 
stationary-contact layers 5a, 5b, 7a, and 7b, and Coils 9a and 9b. the ferrite substrate 3 — on 
the other hand — the front-face top of an edge — the stationary-contact layers 5a and 5b — 
moreover, on the front face of an another side edge, the stationary-contact layers 7a and 7b are 
formed respectively. The permanent magnet 1 is attached in this abbreviation mid-position of 
the stationary-contact layers 5a and 5b, and 7a and 7b at the ferrite substrate 3. between a 
permanent magnet 1 and the stationary-contact layers 5a and 5b — coil 9a — between a 
permanent magnet 1 and the stationary-contact layers 7a and 7b — coil 9b — the each ferrite 
substrate 3 — an about 30 turn volume — him — ****** j s carried out. 
[0020] The moving-part base 40 contains movable piece 21a, pivotable support section 21b, 
frame section 21c, the permalloy adsorption layer 29, the permalloy spacer layers 31a and 31b, 
and the traveling contact layers 33a and 33b. Movable piece 21a intervenes pivotable support 
section 21b in the center of a side face, and is combined with frame section 21c in one. All over 
the front face of movable piece 21a, silicon oxidizing-zone 23a and the chromium (Cr) layer 25 
are intervened, and the permalloy adsorption layer 29 is formed. It is on the front face of this 
permalloy adsorption layer 29, and the traveling contact layers 33a and 33b are respectively 
formed in the both ends of movable piece 21a. Moreover, all over the front face of frame section 
21c, and the rear face, the silicon oxidizing zones 23a and 23b are formed respectively. It is on 
the front face of silicon oxidizing-zone 23a, and the chromium layer 25 is placed between the 
both ends of frame section 21c, and the permalloy spacer layers 31a and 31b are formed in 
them. 

[0021] this fixed part base 20 and the moving-part base 40 — a spacer 50 — intervening — the 
stationary-contact layers 5a and 5b and traveling contact layer 33a — moreover, it is arranged 
so that the stationary-contact layers 7a and 7b and traveling contact layer 33b may counter 
respectively. Moreover, on the occasion of this arrangement, the permanent magnet 1 has 
movable piece 21a and a predetermined gap. 

[0022] In addition, the front flesh-side inversion of the expedient top of explanation and the 
moving-part base 40 is carried out, and drawin g 1 is shown. 

[0023] Moreover, the configuration at the tip (S section) of the permanent magnet 1 in drawin g 1 
may be a convex configuration as shown in the perspective view of drawin g 3 . When it is made 
such a configuration, even if movable piece 21a displaces, it is hard to contact permanent 
magnet 1a, and it becomes possible to set up greatly the amount of displacement of movable 
piece 21a. 

[0024] Next, the manufacture approach of each part an electromagnetic micro relay is explained. 
Drawin g 4 - drawin g 7 are the outline sectional views showing the manufacture approach of the 
fixed part base the electromagnetic micro relay in one example of this invention in order of a 
process, the silicon oxidizing zone 1 1 for an insulation to the ferrite substrate 3 top which serves 
as an electromagnetic magnet with reference to drawing 4 — CVD (Chemical Vapour Deposition) 
— it deposits by the thickness of 1 micrometer by law. Then, the golden (Au) layer used as a 
stationary contact deposits by the thickness of 1 micrometer with EB (ElectronBeam) vacuum 
deposition. 
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[0025] After a photoresist 41 is applied all over the front face of a gold layer 4 with reference to 
drawing 5 , patterning is performed and a resist pattern 41 is formed. Patterning of a gold layer 4 
is performed by the ion milling method by using this resist pattern 41 as a mask, and, thereby, 
the stationary-contact layers 5a, 5b, 7a, and 7b are formed. 

[0026] With reference to drawing 6 , recessing for the object for coil coils and permanent magnet 
installation is performed to the ferrite substrate 3 by the dicing method or electric spark forming, 
and a slot is formed in the field inserted into the stationary-contact layers 5a and 5b, and 7a and 
7b of it. It is this Mizouchi and the samarium cobalt (Sm-Co) system permanent magnet 1 is 
stuck on the abbreviation mid-position of the stationary-contact layers 5a and 5b, and 7a and 
7b. 

[0027] With reference to drawin g 7 , the 0.1mm copper wire covered with the insulating material 
in the surroundings by Mizouchi who consisted of a ferrite substrate 3 and a permanent magnet 
1 is 30 turn ******** to the ferrite substrate 3. Thereby, it is Mizouchi, and coil 9a is created 
between a permanent magnet 1 and the stationary-contact layers 5a and 5b, and coil 9b is 
respectively created between a permanent magnet 1 and the stationary-contact layers 7a and 
7b. Thereby, the fixed part base 20 is completed. 

[0028] Drawin g 8 - drawin g 15 are the outline sectional views showing the manufacture approach 
of the moving-part base the electromagnetic micro relay in one example of this invention in 
order of a process. With reference to drawing 8 , the silicon oxidizing zones 23a and 23b are first 
formed in front flesh-side both sides of the silicon single crystal wafer 21 respectively for 
example, by the oxidizing [ thermally ] method. In addition, let the field in which the field in which 
expedient upper silicon oxidizing-zone 23a of explanation is formed is used as a front face, and 
silicon oxidizing-zone 23b is formed be a rear face. 

[0029] With reference to drawing 9 , silicon oxidizing-zone 23b on the back leaves the perimeter 
frame by etching, and removal processing is carried out. 

[0030] With reference to drawing 10 , by using as a mask silicon oxidizing-zone 23b by which 
patterning was carried out, anisotropic etching by KOH (potassium hydroxide) is performed to 
the silicon (Si) substrate 21, and specified quantity removal processing of the silicon substrate 
21 which this exposes in within the limit [ perimeter ] is carried out to it. 
[0031] With reference to drawing 1 1 , the pattern hole of the form where saw to silicon 
oxidizing-zone 23a on silicon substrate 21 front face superficially, and the KO character 
countered it by the photolithography and etching is formed. 

[0032] With reference to drawing 12 , all over the front face of a silicon substrate 21, the 
chromium layer 25 and the permalloy layer 27 for plating substrates carry out a laminating with 
vacuum deposition respectively, and are formed. Then, the permalloy layer 28 is formed on the 
conditions shown in following Table 1 with electroplating, and the permalloy thick-film plating 
layer 30 is constituted from thickness of 250-400 micrometers by these permalloy layers 27 and 
28. 

[0033] 
[Table 1] 
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Ni S0 4 • 6H 2 0 : 1 5 0 g/1 
FeS0 4 ■ 7H 2 0 : 1 0-2 0 g/1 
H 2 B0 3 : 1 5-2 5 g/1 
ij> : 0. 5 — 1. 0 g/1 
5»5 U ;W5I8H' HJ ^i* : 0, 3 — 0. 5 g/1 




3. 5 — 6 A/dm 2 




3 2 °C 



[0034] In addition, the chromium layer 25 raises the adhesion of silicon oxidizing-zone 23a and 
the permalloy layer 27, and, so, the chromium layer 25 is formed ahead of the permalloy layer 27. 

[0035] With reference to drawing 13 , the golden (Au) layer used as a traveling contact is formed 
by the thickness of 1 micrometer by vacuum deposition on the permalloy thick-film plating layer 
30. The traveling contact layers 33a and 33b are formed by etching for example, a 
photolithography, the ion milling method, etc. into this gold layer, and carrying out patterning to 
it. Then, nitric-acid:hydrogen-peroxide:pure water = sequential etching of the permalloy thick- 
film plating layer 30 and the chromium layer 25 is carried out using the etchant of the volume 
ratio of 26:9:65. In addition, the hydrogen peroxide solution under etchant presentation is added 
in order to prevent oxidation of the permalloy under etching. 

[0036] With reference to drawing 14 , the permalloy adsorption layer 29 and the permalloy spacer 
layers 31a and 31b are formed from a permalloy thick-film plating layer of this etching. Then, 
etching of the specified quantity is performed to front flesh-side both sides of a silicon substrate 
21. In addition, on the occasion of this etching, etching is performed to a silicon substrate 21 by 
using the silicon oxidizing zone 23 as a mask in the front face of a silicon substrate 21. 
[0037] With reference to drawing 15 , it is formed so that movable piece 21a, pivotable support 
section 21b, and frame section 21c may have an one-configuration from a silicon substrate 21 
by this etching. 

[0038] Thus, the moving-part base 40 of the electromagnetic micro relay in one example of this 
invention is completed. 

[0039] The fixed part base 20 and the moving-part base 40 which were completed as mentioned 
above intervene and paste up the spacer 50 formed with glass. Thereby, the electromagnetic 
micro relay shown in drawin g 2 is completed. 

[0040] In addition, many dimensions of each part of main of the electromagnetic micro relay in 
one example of this invention are explained below. 

[0041] With reference to drawin g 1 and drawing 2 , the thickness of the permalloy adsorption 
layer 29 is 250-400 micrometers from the relation of the magnetic-attraction force. The width of 
face W of movable piece 21a from the relation between the stability for moving part, and the 
yield stress of silicon 0.15-0.25mm, die length L0 0.5-1. 5mm and thickness T — 20-30 
micrometers — it is — the permalloy adsorption layer 29 and electromagnetism — gap L1 with a 
magnet 3 1 50-200 micrometers — it is — gap L2 of the permalloy adsorption layer 29 and a 
permanent magnet 1 It is 10-30 micrometers. 

[0042] Next, actuation of the electromagnetic micro relay in one example of this invention is 
explained. 

[0043] Drawing 16 (a) is the rough perspective view showing the permeance in each part of the 
magnetic substance of the electromagnetic micro relay in one example of this invention. 
Moreover, drawin g 16 (b) is a magnetic-circuit Fig. corresponding to the configuration of the 
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electromagnetic micro relay in one example of this invention. With reference to drawing 16 , the 
sign E used all over drawing is the magnetomotive force of a permanent magnet, and Signs P and 
phi express the following permeance and the magnetic flux of each part. 

[0044] PM : [ The permeance PG of the permanent magnet 1 interior ] : A permanent magnet 1 
The gap permeance PF between the permalloy adsorption layers 29 : Leak permeance PP a 
between a permanent magnet 1 and the permalloy adsorption layer 29 : Permeance PP b inside 
[ permalloy adsorption layer 29 ] the left-hand side in drawing : Permeance Pg a inside 
[ permalloy adsorption layer 29 ] a drawing Nakamigi side : The gap permeance Pf of the left- 
hand side in drawing a : [ The leakage permeance Pg b of the left-hand side in drawing ] : The 
gap permeance Pf b by the side of drawing Nakamigi : The leakage permeance Py by the side of 
drawing Nakamigi a : [ The permeance Py inside / ferrite yoke 3 / the left-hand side in drawing ] 
b : [ Permeance phia inside / ferrite yoke 3 / a drawing Nakamigi side ] : Magnetic-flux phib . 
inside [ permalloy adsorption layer 29 ] the left-hand side in drawing : Magnetic-flux phig a inside 
[ permalloy adsorption layer 29 ] a drawing Nakamigi side : Gap magnetic-flux phif a of the left- 
hand side in drawing : Leakage flux phig b of the left-hand side in drawing : Gap magnetic-flux 
phif b by the side of drawing Nakamigi : All the permeances in the magnetic circuit which meets 
the arrow head a shown in leakage flux drawin g 16 by the side of drawing Nakamigi (b) Pa It is Pb 
about all the permeances of a magnetic circuit that carry out and meet an arrow head B. It is Pa 
if it carries out. Pb It can express with the following formulas. 
[0045] 
[Equation 1] 

1 _ 1 1 11 1 



Pa Pp a Pfe+Pga Py* ?M P<i + P F 

[0046] 
[Equation 2] 

1 1 . 1 .1 1 , 1 



—CD 



Pb PFt, Pfb+Pgb Pyb P M Pg + Pf ...(g) 

[0047] Moreover, like Ohm's law, E=phi -1-/P is materialized from V=IR, and it is phi=PE from 
this formula. — It becomes **. 

[0048] Here, it is assumed that it is in the condition that traveling contact layer 33a is closing 
the stationary-contact layers 5a and 5b in the electromagnetic micro relay in one example of 
this invention as shown in drawing 17 . In this case, PP a =PP b, Py a =Py b, Pg a >Pg b, and Pfa 
>Pf b It becomes and is Pa >Pb from ** and ** type. It becomes. As compared with the 
magnetic circuit where the direction of the magnetic circuit which meets an arrow head A from 
the formula of this and the above-mentioned ** meets an arrow head B, it becomes easy to 
pass along magnetic flux. The suction force to which the ferrite substrate 3 furthermore draws 
the edge of the permalloy adsorption layer 29 is expressed with the following formulas. 
[0049] 
[Equation 3] 

p = 1 V-S - & 

2 ' n 2 ■ U S 

[0050] Bg :gap flux-density S:gap cross section mu: As compared with the magnetic circuit 
which meets an arrow head b in the magnetic circuit which meets the passage of magnetic flux, 
and the cone arrow head a from ** type of ******** of air, a suction force becomes large, and 
it is Fa >Fb. It becomes. Thereby, even if it refuses energization of Coils 9a and 9b, traveling 
contact layer 33a is maintained at the condition of closing the stationary-contact layers 5a and 
5b. Moreover, the contact load in this case is Fa-Fb- (twist stability of the pivotable support 
section). 

[0051] Next, if direct current voltage is impressed to a coil so that the magnetomotive force of 
the permanent magnet 1 for self-hold may be negated, a movable piece will return to the original 
condition according to the twist stability of the pivotable support section, and between the 
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stationary-contact layers 5a and 5b will be opened wide. If it furthermore continues impressing 
the direct current voltage of this direction to a coil, it will shift to the condition which shows in 
drawing 18 . Namely, a movable piece is bent and displaced to the stationary-contact 7a and 7b 
side by using the pivotable support section as the supporting point. For this reason, the contact 
condition of traveling contact layer 33a and the stationary-contact layers 5a and 5b is opened 
wide, traveling contact layer 33b contacts the stationary-contact layers 7a and 7b, and both the 
stationary-contacts layers 7a and 7b are closed. 

[0052] In this case, PP a =PP b, Py a =Py b, Pg a <Pg b, and Pf a <Pfb It becomes and is Pa <Pb 
from ** and ** type. It becomes. Therefore, it is suction-force Fa <Fb from ** type. It becomes. 
** From ** type, even if impression of the direct current voltage of a proper is severed, the 
condition that traveling contact layer 33b closes between stationary-contact layer 7a and 7b is 
maintained. The contact load in this case is Fb-Fa- (twist stability of the pivotable support 
section). 

[0053] Thus, in the electromagnetic micro relay in one example of this invention, once one of 
traveling contact layer 33a or 33b will be in a closing condition between the stationary-contact 
layers 5a and 5b or 7a, and 7b, even if it refuses impression of the direct current voltage of a 
coil, the condition will be held in self-hold. Therefore, in order to maintain the condition that a 
traveling contact layer closes between stationary-contact layers, it is not necessary to impress 
direct current voltage to a coil, and it is desirable from the point of power consumption and a 
temperature rise. 

[0054] In addition, although the electromagnetic micro relay equipped with two coils 9a and 9b in 
the above-mentioned example was explained, the number of coils may be any one. It is sufficient, 
if it sets up so that it impresses a suction electrical potential difference to coil 9a in order to 
make the stationary-contact layers 5a and 5b into a closing condition by traveling contact layer 
33a, when only coil 9a is created with reference to drawing 2 , and a repulsion electrical potential 
difference may be impressed to coil 9a, in order to make the stationary-contact layers 7a and 7b 
into a closing condition by traveling contact layer 33b. 
[0055] 

[Effect of the Invention] In the electromagnetic relay of this invention, a substrate consists of a 
magnetic material and the movable piece has the magnetic material layer. Moreover, the 
permanent magnet ingredient is arranged at the position of a substrate. After between a 
stationary-contact layer and a traveling contact layer is made into a contact condition, even if it 
refuses energization of the coil for electromagnets, that condition is held in self-hold by work of 
the magnetic flux of the magnetic circuit formed of this substrate, movable piece, and permanent 
magnet member. Therefore, in order to hold the condition, it is not necessary to impress an 
electrical potential difference to the coil for electromagnets, and it is desirable from the point of 
power consumption and a temperature rise. 



[Translation done.] 
* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
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[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view showing roughly the configuration of the 
electromagnetic micro relay in one example of this invention. 

[ Drawing 2] It is the outline sectional view which meets the A-A line of drawing 1 . 
[Drawing 3] It is the perspective view showing roughly the configuration of the permanent 
magnet into which the tip configuration was changed. 

[ Drawing 4] It is the outline sectional view showing the 1st process of the manufacture approach 
of the fixed part base of the electromagnetic micro relay in one example of this invention. 
[ Drawing 5] It is the outline sectional view showing the 2nd process of the manufacture approach 
of the fixed part base of the electromagnetic micro relay in one example of this invention. 
[Drawing 6] It is the outline sectional view showing the 3rd process of the manufacture approach 
of the fixed part base of the electromagnetic micro relay in one example of this invention. 
[Drawing 7] It is the outline sectional view showing the 4th process of the manufacture approach 
of the fixed part base of the electromagnetic micro relay in one example of this invention. 
[Drawing 8] It is the outline sectional view showing the 1st process of the manufacture approach 
of the moving-part base of the electromagnetic micro relay in one example of this invention. 
[Drawing 9] It is the outline sectional view showing the 2nd process of the manufacture approach 
of the moving-part base of the electromagnetic micro relay in one example of this invention. 
[Drawing 10] It is the outline sectional view showing the 3rd process of the manufacture 
approach of the moving-part base of the electromagnetic micro relay in one example of this 
invention. 

[ Drawing 1 1] It is the outline sectional view showing the 4th process of the manufacture 
approach of the moving-part base of the electromagnetic micro relay in one example of this 
invention. 

[ Drawin g 12] It is the outline sectional view showing the 5th process of the manufacture 
approach of the moving-part base of the electromagnetic micro relay in one example of this 
invention. 

[Drawing 13] It is the outline sectional view showing the 6th process of the manufacture 
approach of the moving-part base of the electromagnetic micro relay in one example of this 
invention. 

[ Drawing 14] It is the outline sectional view showing the 7th process of the manufacture 
approach of the moving-part base of the electromagnetic micro relay in one example of this 
invention. 

[ Drawing 15] It is the outline sectional view showing the 8th process of the manufacture 
approach of the moving-part base of the electromagnetic micro relay in one example of this 
invention. 

[ Drawing 16] It is drawing showing the permeance of each part of the magnetic substance of the 
electromagnetic micro relay in one example of this invention, and magnetic flux. 
[ Drawing 17] It is an outline sectional view for explaining actuation of the electromagnetic micro 
relay in one example of this invention. 

[Drawing 18] It is an outline sectional view for explaining actuation of the electromagnetic micro 
relay in one example of this invention. 

[ Drawing 19 ] It is the decomposition perspective view showing the configuration of the 
conventional electromagnetic relay roughly. 

[ Drawin g 20] It is the outline sectional view which meets the B-B line of drawing 19 . 
[ Drawing 21] It is the cross-section perspective view showing the configuration of the 
electromagnetic magnet of the conventional electromagnetic relay roughly. 
[Description of Notations] 
1 Permanent Magnet 
3 Ferrite Substrate 

5a, 5b, 7a, 7b Stationary-contact layer 

9a, 9b Coil 

20 Fixed Part Base 

21a Movable piece 
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21b Pivotable support section 

21c Frame section 

29 Permalloy Adsorption Layer 

33a, 33b Traveling contact layer 

40 Moving-Part Base 

50 Spacer 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[ Drawing 1] 
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[ Drawing 2] 
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[ Drawing 3 ] 




[Drawing 4] 



[Drawing 5] 
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[Drawing 6] 
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[ Drawin g 8] 
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[Drawing 9] 



[ Drawing 10] 
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[Drawing 11] 



[ Drawin g 1 2 ] 
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[Drawing 14 ] 
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[Drawin g 15 ] 
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[ Drawing 1 7] 
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[Drawing 16] 
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[ Drawin g 1 8 ] 




[Drawin g 1 9] 
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[ Drawin g 20] 
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[ Drawin g 21] 




[Translation done.] 
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